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SSJeOtSsSSc uSnT VITR ° DETECT,NC ABERRANT DYSPLASIA, AND THE ARTIFICIAL 

(54) m&K: M*M*2* i k9Xmm*1kAlli!iAX*>B*#M . 

2d2^ * e me,h0d 0f in detecti "8 abe ™« ««Wh»S« ^ng mediation of 0I6C0G 

istana nucleotides, The method comprises extracting target cell DNA from the tissue or liniiin n r k^„. !L lB " on m P» «-4*» 

(57) JS6S 



*»w^?F^ffl P i6 c p g & wmiiftft&m&mm±M<&mmtt% 

$*» feS&S&SEtt^JSEtfEaiJIS DNA: &$J pl6 CpG Sb&Wm* 
yUtt¥»fk«58r, «IB¥£*fcMpl6 CpGJ&K^K/?^, 
«RWS&*Ffig. *SW*^7Jffffl pl6 CpGfl&ficjAX^K^. 
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*m®Rwmm&mt£®&mmii&, m&&m% vie c p g 
8b^ikmwm&mm*km&mi&f&i3&> m c p g& 

mm 

mmm&mmAmi&mmmm, ^m\m^ 

m*Slk±.&%mm$L (dysplasia) ^$»u±£MiTQ* AlHSlW^Mii 

JY, Blot ffj, Chang YS, Jin ML, Gail MH, Zhang L, Liu WD, Ma JL, Hu YR, Mark SD, Correa 
P, Fraumeni JF, Xu GW. Evolution of precancerous lesions in a rural Chinese population 
at high risk of gastric cancer. Int J Cancer 1999 Nov 26; 83(5): 615-619). Jfcfe. 

mm&*. ^mm^rnxm, j*&nmm±£$c&, &n^m®<mvt 
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w. p53> apc mmmm®%w&%%®.m®!k%i3Ltt, mibm 

pl5* pl6> hMLHl CpG ^M^f^lMlf^^tMSUliK (BP* 

c P G ^±«##14W^llttCpG^^W¥*4fc^«iJ^W¥Sifc^* 

*Btflft**ftte (epigenetics) 9FftBft$£l£%fflES. 

pcr iiseiMWWSWii^t-tisiiiw^ 



it. «n, pis &%wmiku&mm&mtkmit® cmds> 

llMt#fijfoJi (AMD (UchidaT, KinoshitaT, Nagai H, NakaharaY, SaitoH, Hotta 
T, Murate T. Hypermethylation of the pl5INK4B gene in myelodysplastic syndromes. 
Blood 1997 Aug 15; 90(4): 1403-1409: Quesnel B, Guillerm G, Vereecque R, Wattel E, 
Preudhomme C, Bauters F, Vanrumbeke M, Fenaux P. Methylation of the pl5(INK4b) gene 
in myelodysplastic syndromes is frequent and acquired during disease progression. 
Blood 1998 Apr 15:91 (8) -.2985-2990); hMLHl #ft¥SftffiWft*fcKtt*MS 
(MSI-H) rtl!t0jBlW^WffifeH* (Hawkins N, NorrieM, 

Cheong K, Mokany E, Ku SL, Meagher A, O'Connor T, Ward R. CpG island methylation in 
sporadic colorectal cancers and its relationship to microsatellite instability. 
Gastroenterology 2002 May; 122(5) .-1376-1387; Esteller M, Catasus L, Matias-Guiu X, 
Mutter GL, Prat J, Baylin SB, Herman JG. hMLHl promoter hypermethylation is an early 
event in human endometrial tumorigenesis. Am J Pathol 1999 Nov ; 155 (5) : 1767-1772; 
Guo RJ, Arai H, Kitayama Y, Igarashi H, Hemmi H, Arai T, Hanai H, Sugimura H. 
Microsatellite instability of papillary subtype of human gastric adenocarcinoma and 
hMLHl promoter hypermethylation in the surrounding mucosa. Pathol Int 2001 Apr; 
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51 (4) :240-247), ttftttH^BSffl^ flfc*. Bl^Wait*JM#JM*# 
ft + W Pl6 ^.flr¥*ft*aff»ttJM»**ll(l^*ftt»ai (EstellerM, 
Sanchez-Cespedes M, Rosell R, SidranskyD, BaylinSB, Herman JG. Detection of aberrant 
promoter hypermethylation of tumor suppressor genes in serum DNA from non-small cell 
lung cancer patients. Cancer Res 1999 Jan 1 ; 59 (1) : 67-70; Wong IH, Lo YM, Zhang J, 
Liew CT, Ng MH, Wong N, Lai PB, Lau WY, Hjelm NM, Johnson PJ. Detection of aberrant 
pl6 methylation in the plasma and serum of liver cancer patients. Cancer Res 1999 
Jan 1:59(1) : 71-73; Sanchez-Cespedes M, EstellerM, Wu L, Nawroz-Danish H, Yoo GH, 
Koch WM, Jen J, Herman JG, Sidransky D. Gene promoter hypermethylation in tumors and 
serum of head and neck cancer patients. Cancer Res 2000 Feb 15, -60 (4) : 892-895), 

c p g m^mftm&m®^&%®®%&o ^jEnmm^mm^m^ 

+*T*ttWS»ft pi6 #Mfto¥*flMlk AII**W+fl»lHMEfc 40% 

(Cancer Res 2001, 61:2847). JMnfc**M*£*fi±W*HR31. 6fi 

*tt««$«iin*, pie #*¥^*«fftt*in. *tt**ttw*^ 

it£> If j&fiN B*Sftl&£#4HS!]>& 16. 7%, 37. 5%, 65%, 85. 2%(Mut Res 2003, 
535:73). &gjft« pl6 #*¥^R££Wtt««£JMJ§. ft H*«I»4± 
RT»»#*»^ffl. @J&> ain»BJTpl6^#¥»fls^riMi^iR»l*»aE 

tt«t±A^aii|4M*t»tt»*WW. 5 ft P 16 ^?S4ktttDRtt 

wwttan±&ftft^a*4«# 5 ^^w3R4w«yi» 21 
ftpie^m^^ww^j^, *«***tt»w. 
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en &i&®mwm*wmmm dm, 

(2) mipl6 CpG «f^jfi!lf|«; 

ftpcR(Msp) tt^ttMpie c p g *,mfmj*wmm&&. 

PCR(MSP) &mtfy-MW&itfm&im SEQ ID N0:1 in SEQ ID N0:3 T&it# 

£$ffc^Apl6 CpG^^^ff^jSlB^iJSfi^^-^ltl; 

tt PCR(MSP) Mti~X!ft|;?£ft?l4Mft& SEQ ID N0:2 # SEQ ID N0:4 

®ft%&iMmHx pi6 cpg ft^fa^iWBieu^^Exsrtt-^i*. 

♦ftWW^-BWAJIftTAlWKWll SEQ ID N0:1, SEQ ID N0:2, 
SEQ ID N0:3|PSEQ ID N0:4, £ff]TO#^¥«ft&||& PCR(MSP) &$BI 

f 

(1) ft pl6 *¥*ftiWttXt«ft«tt^ttJ¥*ft Pl6 CpG 4#?tittir 
JIT, fr£&ftigft*]:#A DNA pl6 CpG A 

(2) ft pie ¥i^nttxmftRlftti!¥£ft P i6 CpG 

T, iP*ft#3U^*!:#^ DNA tfttg^&fcB^M, pl6 CpG & 
&M, *#fl+**<P*fc pl6 CpG :f#ftiMitS£ 

(3) Pl6 CpG ft#fl*&*ttlH, 

*%.*m%&&.. &mu±MK]m, wwt pie c p g 4#*ift-#tt 

ft^lM* PCR fe* (MSP), RTWM^MtH^^Mii^^^+W^ 
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^fgo hMLHl #m¥*^B^x-^nrffi^W!i^itr^M^^ 



S l ^£E-^#flWtf«£&¥*4fcpi6 c P G 
tt^PCR (MSP) ttftttft. 



SEQ ID NO:l*#SI3pl6 W M^JgW¥3^£*£«tf^7». 
SEQ ID N0:2#£Epl6 CpG ftWft^W^^ltib&KXft^Kff^. 

seq id no:3#£bjp16 CpG mmmm^iEMiXW^nmu 

SEQ ID N0:4«ti$pl6 WbttMmW&ftJEKX&tf&ftM. 

m&niiM±.&&w9£mtttoB pie c p g % 

M^-ii^iiEBJ^pl6CpG^B^¥S^^P*¥S^6tJP0ttlBPJ 
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2, BRftfttMi mmmx&, ^m^A^^^wwrn^mm.^ 

to* (1.5 ml) MWAftft! 

3^ ««DNA: iP A 300 nl mmmmm <*10mllTtis.Cl/pH7.6, 
10 mM NaCU 10 mM EDTA #1 0. 5% SDS), S^A^H K 10 ^1 (20 mg/ml) , 
37TC«55TCitt*ft, lOOVKmm, » DNA ^ 10-50 ng; 

1) ffl?D®H»C50 \iimffi±&WAW&; 

2) #f'in A 3M NaOH 5. 5 M*l, 50-55 °C 7jC^ 15min, KttDNA$ 

3) &WIX\*^im-9mmM1fy 10 niM#$-^30 |d, tt^i 

4) #^JPA^iaaW 3.6 M NaHS0 3 520 jd, $g^g, HJpA 200 jil 
#tttf*&lfilhirfc#tt&&, S 50°C-55'C7X^4 , «f^*¥S 

5) «*E^*#tfit, ffi DNA ttftttffi* m Promega Wizard DNA 
Clean-Up System, A7280), ttttHft^jtMHfejg DNA: JqA?! 
^WWH 1 ml, fl^m 5 min ; WMHNA $I£4Mf 3STft 

x>bw±, MtMb (ioooo g 2o#) wmm 

•3BMM>*±, flftttrtiqA 80°C^te^7iC 50 |d, ME 15min, 

wsm& doooog 2o#>, m^^xsov^m 

—Mfc 50 pi, fffg 15min, A&Rlt (lOOOOg 20 -£#jfe|fc$fcs 

6) I»]#»A3MNaOH 11 37'C« 15 min, Mlb(iffc£ 

7) l«]#fiiqA5M^m&166 jd, 100%fc|C&g? 750 |d, -20 e C^ 
« 4 /hut, lOOOOg 30 #±»s fl#tJHA 200 nl 80% 

8) TjUgJB 3-6 jil SBHfyctf TE A DNA, 
-20'Cf£#&ffl ; 



5> PCR^|«it: JSA¥»fcW*¥«ftpl6 CpG^^^U (SEQ ID 
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N0:1,SEQIDN0:2, SEQI ID N0:3 *H SEQ ID N0:4), £J9||tttte/ft£ 3 '* 

CpG UpG ftj^^ttS^W PCR g| 
®,±m®TmWmm® 5' -ttattagagg gtggggCgga tCgC-3' ® 
5' -GaccccGaac cGcGaccGta a-3' ; ±&lfQT&tfy&W&{b 1 3\m 5' - 
ttattagagg gtggggTgga tTgT-3' *P5' -cAaccccAaa ccAcAaccAt aa-3 ' , 

ffii «¥«ftpi6QpGft»^n^Kttifir, TOW^^piecpG^ 

ittftM^rit, utiiEgtta#A* pie c P G 

#ft; 

7, g&, ft 21^5^«^S^^^Ml#^*t4 I , 5^!|^pl6¥ 
Stt CpG A^tttUntt (B 1); 21 0i| 5 ¥j§*S$ft«&#£itf£ 

pie CpG a&ffflj, MR^mtt^mmft 

(p=0.024), pl6 W*W»ttiBWtt#«ft|8ttli|*^afftpi6 

& ioo%, gp^ja P i6 »*¥*fliPBttro**$wBtt«#ajt4^ J (i 
#o fi^»^»pr«i«±A#aii4«tt»$w3ittflfixji 24%, is 
P i6 **wmtontim±&amm*mt. mnxmm 
mm& ioo% o bp sis 5 « P i6 c p g ^/^kmi mi± 

*Sc±^« 3~e m&, mn#m*%±m<tiiLt&+&w*if m 

#^¥^MjCpG 
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ft m g & 

(1) ^#A{M*ftBlfiM DNA ; 

(2) IMpie CpG frft&^fttiVg^ft&i 

(3) m*g¥«4fcw P i6 CBGSbv&wMffl. ®femmmm&®mo 

m pcr &*4M P i6 c p g JM*£W&0ft 

»tt,1f^14PCR tfeHfl«|-XJ¥*fli9im*^ai-%SEQ ID N0:1$ISEQ ID 
N0:3 *Wff-E«IlXtW-Xtf |*i PCR 
gft3l4&£$H5(M§ SEQ IDN0:2 SEQ IDN0:4 ft-E&EXtfi«J~Xt3l*. 

4, P i6 w§&%Bm^mfo%Mx& : %W£frnm id no-.i. 

5> P 16 CpG bWtoBto^WkBMX&BW^ SEQ ID N0:2o 
6> pl6 Cj^ftiMJiMfa^WAXttWR^^SBQ ID N0:3o 
7, P 16 CpG ftimgtt$¥^lE*&tt?K#^ SEQ ID N0:4» 
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1/1 



200 bp 

P16-M 
160bp~" 

100 bp 
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mm 



<no> immm^mm 



<130> CNB1U03000217 



10 <160> 4 



15 



<210> 1 

<211> 359 

<212> DNA 

<213> Alfffll 



20 



<400> 1 

agaggagggg 

gagaggggga 

gtatggagtt 

tgcgggcgtt 

cgatttaggt 

cgaagtttgt 



ttggttggtt 
gagtaggtag 
ttcggttgat 
gttggaggcg 
gggtagaggg 
aggggaattg 



attagagggt 
cgggcggcgg 
tggttggtta 
ggggcgttgt 
tttgtagcgg 
gaattaggta 



ggggcggatc 
ggagtagtat 
cggtcgcggt 
ttaacgtatc 
gagtagggga 
gcgtttcgat 



gcgtgcgttc 
ggagtcggcg 
tcggggtcgg 
gaatagttac 
tggcgggcga 
ttttcggaaa 



ggcggttgcg 
gcggggagta 
gtagaggagg 
ggtcggaggt 
ttttggagga 
aaggggagg 



60 

120 

180 

240 

300 

359 



25 <210> 2 

<211> 359 

<212> DNA 

<213> AIJWJ 



30 <400> 2 

agaggagggg ttggttggtt attagagggt ggggtggatt gtgtgtgttt ggtggttgtg 60 

gagaggggga gagtaggtag tgggtggtgg ggagtagtat ggagttggtg gtggggagta 120 

gtatggagtt tttggttgat tggttggtta tggttgtggt ttggggttgg gtagaggagg 180 
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tgtgggtgtt gttggaggtg ggggtgttgt ttaatgtatt gaatagttat ggttggaggt 240 
tgatttaggt gggtagaggg tttgtagtgg gagtagggga tggtgggtga ttttggagga 300 
5 tgaagtttgt aggggaattg gaattaggta gtgttttgat tttttggaaa aaggggagg 359 

<210> 3 

<211> 359 

<212> DNA 

10 <213> AXJ¥M 

<400> 3 

tttttttttt tttcggagaa tcgaagcgtt atttgatttt aatttttttg taaatttcgt 60 

tttttagagt cgttcgttat tttttgtttt cgttgtagat tttttattta tttggatcgg 120 

15 ttttcgatcg taattattcg gtgcgttggg tagcgttttc gtttttagta gcgttcgtat 180 

tttttttatt cgatttcggg tcgcggtcgt ggttagttag ttagtcgaag gttttatgtt 240 

gtttttcgtc gtcggtttta tgttgttttt cgtcgttcgt tgtttgtttt tttttttttc 300 

gtagtcgtcg agcgtacgcg gttcgtttta ttttttggtg attagttagt ttttttttt 359 



20 <210> 4 

<211> 359 

<212> DNA 

<213> KOfrM 

25 <400> 4 

tttttttttt ttttggagaa ttgaagtgtt 
tttttagagt tgtttgttat tttttgtttt 
tttttgattg taattatttg gtgtgttggg 
tttttttatt tgattttggg ttgtggttgt 

30 gttttttgtt gttggtttta tgttgttttt 
gtagttgttg agtgtatgtg gtttgtttta 



atttgatttt 


aatttttttg taaattttgt 


60 


tgttgtagat 


tttttattta tttggattgg 


120 


tagtgttttt 


gtttttagta gtgtttgtat 


180 


ggttagttag 


ttagttgaag gttttatgtt 


240 


tgttgtttgt 


tgtttgtttt tttttttttt 


300 


ttttttggtg 


attagttagt ttttttttt 


359 



INTERNATIONAL SEARCH REPORT 



PCT/CN03/00180 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C12Q1/68 

According to International Patent Classiflcation(IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched(classification system followed by classification symbols) 

IPC 7 C12Q1/68 



Documentation searched other than rninimum documentation to the extent that such documents are included in the field searched 



Electronic data base consulted during the international search(nanx of data base and, where practicable, search terms used) 

CRPS, WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant claim No. 



WO , A2, 0144504 (ASTRAZENECA AB et al ) 

21. June 2001 , See the whole document 
WO, A2, 0142493 (EPIGENOMICS AG et al ) 
14.Jupe2001, See the whole document 

WO, Al , 01 19845 (UNIV JOHNS HOPKINS SCHOOL 
MEDICINE ) 

22. March 2001 » See the whole document 



1-7 



1-7 



1-7 



_J Further documents are listed in the continuation of Box G 



See patent family annex. 



Special categories of cited documents: 

VTdocumeni defining the general state of the art which is not considered 

to be of particular relevance 
Pearlier document but published on or after the international filing date 
U'documenl which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special rcason(as specified) 

O"document referring to an oral disclosure, use, exhibition or other 
means 

"^'document published prior to the international filing date but later than 
Uie priority dale claimed 



4 T later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying tlie invention 
'X'documcnt of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 

"Vdocument of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&"document member of the same patent family 



Date of the actual completion of the international search 
27March 2003(27.03.03) 



Name and mailing address of tlie ISA/ 

The Chinese Patent Office 
6, Xitucheng Road, Haidian District, 
Beijing, 100088, China 
Facsimile No. 86-10-62019451 



Date of mailing of the international search report 

J'7M?2fl03 (17.0 



Authorized officer 

PAN, aiqun 

Telephone No. 86-1 0-62093906 




Form PCT/IS A/2 10(second sheet)(July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Patent document 
cited in search report 


Publication 
date 


Patent family 
members 


WO -A2- 0144504 


21-06-01 


AU-A-200121948 


WO-A2- 0142493 


14-06-01 


DE-A1-19959691 


WO-A1- 0119845 


22-03-01 


AU-A-200075869 



PCT/CN03/00180 



Publication 
date 



25-06-01 

16- 08-01 

17- 04-01 



Form PCT/ISA/210(patent family annex)(July 1992) 





BR*** 1 
PCT/CN03/00180 ] 


a. ±mm% 

IntCI 7 : C12Q1/68 

m®mmma?c)mmmmmm%m ipc mn>** 




b. famim ' H 


IntCI 7 : C12Q1/68 




WPI.CNPS j 




:w 








X 
X 
X 


WO , A2, 0144504 (ASTRAZENECA AB ^) 
21.6/1 2001 , 

WO, A2, 0142493 (EPIGENOMICS AG « ) 
14.6 Jl 2001, #J&£;£ 

WO, Al, 0119845 (ftmtt&E¥ft ) 
22.3/3 2001, #JJL±X 


1-7 

1-7 j 
1-7 






-p" ^KmfinHMtBMMt ...» S^^K*** 


27.3 j! 2003(27.3.03) 


aisttjHK&iVftBJii] H 
17. 4* 2003(17.0 4.0 3) 


4>Sdt«iU;S^ES±lt«S 6 ^(100088) 
#Jtt^: 86-010-62019451 


HEMi 

*lg-9ffis 86-10- 62093906 j 



PCT/CN03/00180 



/a 



WO -A2- 0144504 
WO-A2- 0142493 
WO-A1- 0119845 



21- 06-01 
14-06-01 

22- 03-01 



AU-A-200121948 

DE-A1-19959691 

AU-A-200075869 



25-06-01 

16- 08-01 

17- 04-01 



pct/isa/210 $umm$mK#y\99i * i m 



